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KLEIN   STATEWIDE   MAINTENANCE 

SUMMARY 


I.   INTRODUCTION 

a:  Pro.iect  Objectives 

The  reclamation  work  was  undertaken  under  the  statewide  maintenance 
program  to  restore  an  area  previously  addressed  under  the  AML  program 
(First  in  1981  and  again  as  Klein  II  Revegetation  -  4/11/84).  Per  a 
letter  (11/27/87)  from  Ben  Mundie  of  State  Lands  to  Spectrum 
Engineering,  a  reopened  shaft  was  to  be  backfilled  and  a  concrete  cap 
placed  over  the  backfill. 

B.  Site  Description  and  Location 

The  KLEIN  shaft  (Republic  or  Klein  Mine  No.  2)  is  located  2.5  miles 
south  of  Roundup,  Montana  in  the  NE  1/4  NW  1/4  SE  1/4  of  Section  36, 
Township  8  North,  Range  25  East.  Refer  to  the  Site  and  Vicinity  Maps 
for  location. 

C.  Land  Ownership  and  Access 

The  site  is  owned  by  Merrill  Armstrong,  15  Mineral  Drive,  Roundup, 
Montana  59072  at  phone  (406)  323-1464  or  323-1613. 

D.  History 

The  Klein  Mine  is  an  abandoned  underground  coal  mine  located  in  the  Bull 
Mountain  Coal  Field  near  Roundup,  Montana.  The  mine  opened  in  1909  and 
was  in  operation  until  1956.  A  town,  also  named  Klein,  was  established 
in  1909  a  short  distance  from  the  mine.  Twenty  structures  and  31 
features  remained  at  the  mine  in  1981  when  a  historical  survey  was 
performed  for  the  Department  of  State  Lands  by  Historical  Research 
Associates.  See  the  accompanying  map  of  the  site  (24ML143).  A  total  of 
573,000  tons  were  produced  from  this  mine  over  its  life  span. 

Feature  3  on  the  map  is  the  shaft  addressed  in  this  report.  This  was  a 
walk-down  shaft,  used  as  an  escape  shaft  in  case  of  a  cave-in  or  power 
failure.  It  was  347  feet  deep  and  had  metal  stairs,  ten  in  a  stretch 
between  landings,  leading  to  the  underground  workings.  In  1957  the 
shaft  was  deliberately  caved-in  to  avoid  accidents. 

This  shaft  was  again  backfilled  in  1981  as  part  of  the  AML  program. 

During  the  fall  of  1987  this  shaft  again  subsided.  The  decision  was 

made  to  not  only  backfill  but  to  concrete  cap  the  shaft  this  time 
around. 
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KLEIN   STATEWIDE   MAINTENANCE 

SUMMARY 


II.  DESCRIPTION  OF  RECLAMATION  PROJECT 
A."  Site  Hazards  and  Problems 

The  KLEIN  site  consists  of  an  concrete-lined  shaft  which  had  subsided 
and  left  an  opening  12  feet  wide  by  14  feet  long  by  15  feet  deep. 

B.  Project  Planning 

The  scope  of  work  at  this  site  was  to  backfill  the  shaft  and  construct  a 
concrete  cap  over  the  compacted  fill. 

C.  Chronological  History 

1.  The  work  was  requested  by  the  Department  of  State  Lands  per  letter 
dated  November  27,  1987. 

2.  A  site  visit  was  made  on  December  11,  1987.  Present  were  Ben  Mundie 
from  State  Lands,  Merrill  Armstrong  -  the  landowner,  and  Bill  Maehl 
and  Gary  Rome  from  Spectrum  Engineering. 

3.  Quality  Concrete  in  Billings  was  contacted  regarding  completing  the 
work.  Bids  were  received  back  on  December  16,  1987  of  $  11,900  for  a 
post-tension  cap  or  $  15,773  for  a  pre-cast  concrete  cap.  The  post- 
tension  cap  was  chosen  and  the  proposal  approved.  The  $  11,900 
included  backfilling  and  compacting  the  subsided  mine  shaft,  forming 
and  placing  the  concrete,  casting  9  test  cylinders,  covering  and 
heating  the  concrete  cap.  The  tension  cables  would  be  stressed  when 
sufficient  strength  was  obtained  in  the  cap. 

4.  Work  started  on  December  17,  1987  and  proceeded  until  December  22, 
1987.  It  then  took  slightly  over  one  month  until  the  concrete 
reached  sufficient  strength  to  place  the  cap  into  post-tension  which 
was  done  on  January  28,  1988. 

D.  Equipment 

1.  Bobcat  743; 

2.  Case  580C  Loader; 

3.  Single-footed  Wacker; 

4.  Concrete  Trucks; 

5.  Concrete  Forming  Materials; 

6.  Post-tensioning  Equipment. 
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KLEIN   STATEWIDE   MAINTENANCE 

SUMMARY 


E.  Daily  Construction  Log 

•  Dec.  17,  1987    -  Dropped  15  concrete  pieces  (up  to  approximately  3 

cubic  yard  each)  into  shaft  and  adjusted  their 
positions,  as  appropriate  with  backhoe. 

-  Backfilled  shaft  to  approximately  road  level  with 
Bobcat  and  Case  loader/backhoe.  After  shaft  was 
accessible,  a  single  footed  tamper  (wacker)  was 
used  to  compact  fill.  Fill  material  is  very  good, 
but  too  dry  to  obtain  excellent  compaction. 
However,  the  results  are  good.  Bobcat  and  wacker 
used  to  compact  approximately  120  cubic  yards 
including  concrete  pieces. 

-  Area  from  where  concrete  pieces  were  removed  was 
smoothed  to  uniform  contours  using  backhoe. 

-  Rim  of  shaft  was  prepared.  Concrete  and  earth  was 
removed,  as  necessary,  for  leveling. 

Dec.  18,  1987     -  Adjusted  slab  plans  from  21  x  25  to  22  x  25.   Forms 

were  set  with  3"  of  fall  from  the  hill  to  the  road 
built  into  the  slab. 

-  Final  grading  of  the  earthwork  with  the  Bobcat  and 
the  Wacker.  The  borrow  area  was  regraded  with  the 
backhoe. 

-  Forms  were  finished  and  holes  drilled  to 
accommodate  the  strands  3.5"  down  from  the  top. 

-  Area  covered  with  plastic  and  blankets  to  prevent 
freezing.  Concrete  to  be  poured  on  the  22nd. 

Dec.  22,  1987    -  Post  stressing  cables  were  placed  and  adjusted  to 

give  them  a  parabolic  catenary  shape.  This  was 
more  difficult  than  initially  thought;  however,  we 
were  satisfied  with  the  results.  The  north-south 
strands  (22')  were  placed  beneath  the  east-west 
strands  (25').  Also  two  #4  bars  were  placed  on  the 
circumferential  footing  of  the  slab. 

-  Concrete  was  poured  and  long-floated.  Samples  were 
taken.  Electrical  power  was  extended  to  the  site 
and  tested.  Initial  meter  reading  was  2545  KwHr. 
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KLEIN   STATEWIDE   MAINTENANCE 

SUMMARY 


E.  Daily  Construction  Log 

•  Dec.  22,  1987     -  Due  to  the  cool  temperature,  the  concrete  did  not 
(Cont.)  cure  very  fast.  The  decision  was  made  to  cover  the 

concrete  for  overnight  and  a  tent  would  be  built  on 
the  23rd.  Blankets  plus  heat  of  hydration  will 
prevent  freezing. 

-  A  total  of  13  -  22  foot  strands  were  used  and  10  - 
25  foot  strands  and  about  16  cubic  yards  of 
concrete  (7.5  bag  mix)  with  no  calcium  added  was 
poured.  Nine  test  cylinders  were  cast.  A  total  of 
94  feet  of  #4  rebar  was  used. 

Dec.  23,  1987     -  Rolled  back  blankets  and  observed  that  the  concrete 

was  not  frozen.  Built  a  tent  over  the  concrete 
with  barricades,  plywood  sheets,  2  x  4's,  and 
plastic  sheets.  A  200  watt  heater  with  fan  was 
placed  inside.  Project  was  put  on  hold  until  the 
concrete  reached  sufficient  strength  to  place  the 
strands  into  tension. 

Jan.  15,  1988    -  The  tent  protecting  the  slab  during  curing  was 

removed. 

Jan.  28,  1988     -  Removed  plastic  collars  in  preparing  for  post 

stressing. 

-  Post-tensioned  the  strands.  None  broke,  came 
loose,  or  otherwise  malfunctioned.  The  holes  left 
from  the  post-tension  operations  were  grouted. 

-  Final  earthwork  grading  was  finished. 


Ill  SLIDES 


The  description  of  the  slides  taken  to  document  the  work  performed  at 
this  site  is  found  in  Appendix  A.  In  addition,  the  original  slides  are 
found  at  the  very  back  of  one  volume  and  black  and  white  copies  of  the 
slides  are  found  in  all  three  volumes  directly  behind  the  slide 
descriptions  in  Appendix  A. 
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KLEIN   STATEWIDE   MAINTENANCE 

SUMMARY 


IV.  COST  SUMMARY 


This  statewide  maintenance  project  was  completed  by  Quality  Concrete  out  of 
Billings  for  a  fixed  price  of  $  11,900. 

V.  SUMMARY 

A.  Completed  Reclamation 

The  Contractor  completed  the  work  in  five  days  on-site  over  a  five-week 
period. 

B.  Comments/Recommendations 

All  construction  work  at  this  site  was  completed  by  the  Contractor  as 
specified.  Some  of  the  concrete  blocks  littering  the  site  was  used  for 
fill  material.  This  procedure  helped  clean  up  the  site  and  reduce  the 
quantity  of  fill  necessary. 

In  the  future,  if  at  all  possible,  it  would  be  better  to  wait  for  better 
weather  to  attempt  this  type  of  project.  By  starting  in  late  December 
and  completing  in  late  January,  you  assure  that  you  will  have  some  bad 
weather  along  the  way.  It  cost  the  Contractor  $  91.00  (paid  to  the 
landowner)  to  keep  the  concrete  heated  under  the  constructed  tent  over 
the  pad. 

No  unusual  situations  happened  on  this  job.  It  checking  prices  prior  to 
starting  construction,  it  was  considerably  cheaper  to  use  post-stressing 
for  the  concrete  pad  as  opposed  to  a  pre-cast  pad.  Based  on  Highway 
bridge  decking  around  Billings,  it  appears  that  stressing  will  outlast 
pre-casting. 
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APPENDIX       A 


SLIDE  DESCRIPTIONS 


KLEIN   STATEWIDE   PfAINTEHAICE 

S  U  N  N  A  t  Y 


ASSIGNED      u4'E  s,:::  

NUMBER  T^<EN  Ni.mee:  SBBJECT  0»  UfWJIS 

1  12-17-87                1          S^a^t    cr  :-  ::    j- <    *c'<;    looklag   froB  tiie 

Sort-". 

2  12-17-37                2          Shaft  prior  to   any  worii;    looking   frm  the 

North. 

3  12-17-87                3          r-i'\      it  ::--:-      =-==       --       :=:«:-:.-:: 


4  12-17-87  4  Plac^-:     izr   :::--   :'::<s  fnto  shaft. 

5  12-17-87  5  Placi-:     i'Zi   :;- :rete  blocks  into  shaft. 

6  12-17-87  6  Shi-":    -  :-    --.-li    ;i-r  i    -encr':    -    -ia    in 

foreground. 

7  12-17-87       7    Shaft  with  -=-:=  ;i-i  :    'i-v<:,^z    -  -zic    fn 

foregraand. 

8  Concrete  pieces  ::":  into  shaft. 

9  View  of  conc-e-.r  :=C5S  '-  *.-r  :-i'-. 

10  Having  of  larger  concrete  pieces. 

11  «c«-:  :-  i'z^'  .I'l-i-i   :  €:rs. 

12  Backfilling  shaft  -  nc:r  ro'-cw  area  in 
background. 

13  Backfilling;   loader,   s:  T  i-z        =-:-' 
present. 

14  Compaction  with  s^-z' i-':::i:     i-:-'- 

15  Placing  backfill  wit-    =-    :  :.e: 
compaction. 

16  SiBoathing  the  area  wkere  i—.ii  li  pieces 

were. 

17  12-17-87  17         Borrow  a-^i  excavation. 

18  12-17-87  18  R=5::---:  :;--:*  a-ea  ::-:;.-.-. 

19  12-17-87  19  Shaft      :a:<--'>:      -      -"a:i      na-K      s-aft 

comers. 
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8 

12-17-87 

9 

12-17-87 

10 

12-17-87 

11 

12-17-87 

12 

12-17-87 

13 

12-17-87 

14 

12-17-87 

15 

12-17-87 

16 

12-17-87 

KLEIN   STATEWIDE   HAINTENANCE 

SUMMARY 


SUBJECT  OR  COMMENTS 


ASSIGNED 

DATE 

SLIDE 

NUMBER 

TAKEN 

NUMBER 

20 

12-17-87 

20 

21 

12-17-87 

21 

22 

12-17-87 

22 

23 

12-17-87 

23 

24 

12-17-87 

24 

25 

12-22-87 

1 

26 

12-22-87 

2 

27 

12-22-87 

3 

28 

12-22-87 

4 

29 

12-22-87 

5 

30 

12-22-87 

6 

31 

12-22-87 

7 

32 

12-22-87 

8 

33 

12-22-87 

9 

34 

12-22-87 

10 

35 

12-22-87 

11 

36 

12-22-87 

12 

37 

12-22-87 

13 

38 

12-22-87 

14 

39 

12-22-87 

15 

40 

12-22-87 

16 

41 

12-22-87 

17 

Concrete  forms  "stringed"  and  started. 

Backfilling  to  final  grade. 

Backfilling  to  final  grade. 

Backfilling  to  final  grade. 

Forms  set  -  grade  to  finish. 

Preparing  to  pour;  uncovering  grade. 

Placing  post-stress  strands  -  one 
direction. 

Placing  post-stress  strands  -  other 
direction. 

Strands  on  chairs  to  achieve  proper  shape. 

Starting  to  place  concrete. 

Vibrator  used  to  eliminate  voids. 

Placing  and  vibrating  concrete. 

Shows  details  of  post-stress  strand 
hardware. 

Attaining  elevation  with  mix. 

Vibrating  on  close  interval. 

Smoothing   first   load;   beginning   second 
load. 

Continuing  pour. 

Preparing  test  cylinders  -  some  each  load. 

Test  cylinders  at  various  stages. 

Placing  complete  -  floating  continues. 

Slab  after  it  is  broom-finished. 

Concrete  covered  overnight  to  preserve 
heat. 
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KLEIN   STATEWIDE   MAINTENANCE 

SUMMARY 


ASSIGNED    DATE  SLIDE 

NUMBER     TAKEN  NUMBER         SUBJECT  OR  COMMENTS 

42  12-22-87  18  Tent  construction  over  slab. 

43  12-22-87  19  Looking  under  barricades  to  heater. 

44  12-22-87  20  Spreading  plastic  sheets  over  tent  frame. 

45  12-22-87  21  Power  leading  to  fan  within  tent. 

46  12-22-87  22  Finished  tent. 

47  1-28-88  1  Slab  with  post-tension  strands  exposed. 

48  1-28-88  2  Slab  with  post-tension  strands  exposed. 

49  1-28-88  3  Post-tension  apparatus. 

50  1-28-88  4  Strand  with  sleeve  and  socket  close-up, 

51  1-28-88  5  Post-tension  of  the  first  strand. 

52  1-28-88  6  Control  panel  of  post-tension  apparatus. 

53  1-28-88  7  Stretching   the   strand;   note   length 

difference  in  strands. 

54  1-28-88  8  Measuring  the  amount  of  strand  stretch. 

55  1-28-88  9  View  of  strand  wedge  assembly. 

56  1-28-88  10  Apparatus  secured  &  oxy-acetylene  torch  out 

for  cutting. 

57  1-28-88  11  Cutting  stands  after  post-tensioning. 

58  1-28-88  12  Cutting  strands  inside  the  socket. 

59  1-28-88  13  Cutting  strands  inside  socket. 

60  1-28-88  14  View  inside  socket  after  strand  is  cut. 

61  1-28-88  15  Grouting  the  sockets. 

62  1-28-88  16  All  holes  grouted. 

63  1-28-88  17  Final  earthwork  commences. 

64  1-28-88  18  View  from  North  of  the  covered  shaft. 
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SUMMARY 


ASSIGNED 

DATE 

SLIDE 

NUMBER 

TAKEN 

NUMBER 

65 

1-28-88 

19 

Vi 

66 

1-28-88 

20 

Fi 

67 

1-28-88 

21 

Fi 

68 

1-28-88 

22 

Fi 

69 

1-28-88 

23 

Fi 

SUBJECT  OR  COMMENTS 

iew  from  North  of  the  covered  shaft. 
Final  smoothing  with  rake. 

inal  smoothing  with  rake. 

inal  smoothing. 
Final  debriefing. 


PAGE  A4  OF  4 


Srif 

<y*+ 

«• 

-^ 

■  v^ 

'♦"^ 

o  ~ 

s:  « 

oi>«r 

<i    0 

^i 

o 
^  r 


■  o 


^ 


v^i 


en 


•A 

O.i 


in-- 
C  o 
-r  Q. 


ro 


ir> 


-^'t 
?!^ 

i-< 

rt- 

\\    _ 

« 

:^t 

1    ^ 

~i> 

4:'v 

W    O 

@    5 

^1 

«?"g 


I 


-S 


I 

5f 


^    ^ 


~0 


Is 


t 

;0  v\ 

■^ 

~o  o 

ci 

•^^- 

^ 

::!     , 

c 

k^^ 

i' 

A2.C 

£  § 

i' 

?.^ 


-a 


O 


e 


2 
1^ 


Mr     \ 


i 


(r-i 


-w  t:- 

2^. 

'5^- 

"1 

v^ 

^1 

^. 

5  - 

^i 

c  ^ 

^' ;; 

(S)l 

a 


^ 


2 


^    ■ 

^    1 

■ 

¥.       1 

«-)     n 

c 

vTl  0 

H^ 

0  I       bl 

-Q 

■4 


V 


~s 


'-*• 

o 

V 

rt 

r 

-D    ,v 

■/ 

"3   < 

V 

~~"    < 

/ 

V     ~ 

I 


4 

I 


S-^^ 


V^J 


<u 

vs 

^ 

o 

C 

c 

<rv_ 

C 

SS 

^ 

L. 

«.< 

-a 

^ 

c 

> 

<o 


(O 


CJ 


Y> 


o 

a. 


•  t 


<L! 


4 


3V 


5 


>- 

H- 

j3 

Q 

X 

5 

<» 

v/>. 

i» 

"S^ 

4:e 

ci- 
ts 


c 


•^  1- 


u 


-  I 


? 

«• 

V 

^ 

ci 

C 

Ol 

1 

.^ 

5 

<J 

at 

V 

S^ 

•C 

^ 

h: 

^ 

y 

^ 

^ 

^r 

/•r,  , 

c  ~ 

^^^^V  ^^^H 

•  ♦ 

• 

^^ 

'  "^ 

It 

I 

E 


>- 


-«  -^ 

^ 

^ 

.^^ 

•5^ 

•n 

$t. 

rr 

fi  '-i',- 

^ 

1 

<• 

H"*! 

«    O^ 

t* 


^ 

■< 

t 

'J•^ 

^ 

1) 

r 

S" 

^ 

V 

Q 

•u 

^ 

^ 

«. 

■0 

<i) 

5 

t 

^ 

^ 

:^ 

■^ 

-  ^^ 

'J 

£ 

^ 

o 

<ii 

'^ 

i^ 

o 

5 

"5j 

■w 

<i 

"S 

^ 

.w  l\i 


"i 


-0 


^ 


V) 


vc: 


\* 


■4; 


i 


e 


APPENDIX      B 


MATERIALS  TEST  RESULTS 
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POST  TB'iSION  SLAB-ON-GROwND 


Job  Name:     Klein  Mine  Sha^t  Cap 


Date:     ^AU-    aSSQ 

Signature  of  Stesslno  Operator:  ^^^5^*<2^'^^^^::^e!5'i^>«=^ 


BXi- 
FOR  SLAB-CN-GROUND  AFIICATICMS  GAGE  FORCE  MUST  COMPARE  WITHIN  lOX  OF  FORCE  INDICATED  BY  TENDON  ELCNCv^TION  PTI  4.3.7 

FOR  STRUCTURES  C^GE  FORCE  KUST  COMPARE  WITHIN  Si  OF  FORCE  INDICATED  BY  TENDON  ELONGATION  PTI  6.3.4 

SEATING  LOSS  APROX.  .125IN,    JACK  LENGTH  WITH  HYD.  N0SE=31IN 


P=PRESTRESS  DESIGtJ  FORCE  LBS 
A=  AREA  OF  TENDON  IN.SQ. 
L=  LENGTH  IN  INCHES 
E=  MODULUS  IN  PSI 

X  TB-IDCfx'S  NIHBERED  «1  THEN  MO'.'ING 


28, POO 

.158         (,!53N0RM) 
257  att-IGATIOf^PL/E 
28,500,000 


TO  ttlO 


X  TENDONS  LENGTH 


Y  TENDC^iS  NL^^BERED  »1  THE?I  MOVING  vJEST     TO  »13 


Y  TENDONS  LENGTH  g^"/^ 


TB'IDCN  t* 

Y-CGC-1PUTED 

ACTUAL 


TEN'OOt-l  LENGTH 
257 


TOTAL  ELONGATia^        SEATED  ELONGATICf>'        GAGE  PRESSURE  PSI 
l.?8?  1.775  4,750 


POST  TB>ISIOM  SLAB-Of^l-GROLND 

Job  NajTie:     Klein  Mine  Shaft  Cap 

Date:    J^Ati-  28  'S&  ^ 

Signature,  oi  Stessing  Opera tor^^/^^^'^'^^^^^'"^^^ 

FOR  SLA8-CN-GR0LN0  APLICATltNS  »iGE  FORCE  MUST  COMPARE  WITHIN  lOX  OF  FORCE  INDICATED  BY  TENDCN  ELOf'lGATI Cf^    PTI  4.3.7 

FOR  STRUCTURES  GAGE  FORCE  MUST  COMPARE  WITHIN  S<  OF  FORCE  INDICATED  BY  TENDON  atWGATION    PTI     6.3.4 

SEATING  LOSS  APROX.   .125IN.        JACK  LB^GTH  WITH  HYD.  N0S£=31IN 

P=PRESTRESS  DE3I&N  FORCE  LBS  28,900 

A=  AREA  OF  TEN'DCN  IN.SQ.  .158  (.153  NORM) 

L=  LB>IGTK  IN  INCHES  293  ELONC-ATION=PL/E 

£=  MODULUS  IN  PSI  28,500,000 

// 
X  TBiDCNS  NUMBERED  PI  TriBJ  MOVING  NORrH^Q  «10  X  TB>IDONS  LENGTH  £93 

Y  TENDONS  NUMBERED  U  THEN  MOVING  TO  «13  Y  TB^DCNS  LENGTH 

TB^'DON  S  TENDCN  LBJGTH  TOTAL  ELONGATIOfJ       SEATED  ELOf^GATION       GAGE  PRESSURE  PSI 

X-CCMPLrTED  293  .  2.216  2.004  4,700 
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